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Abstract
The soybean gall midge (Resseliella maxima Gagné) was recently identified as a new species causing injury to
soybean in the Midwestern United States. Although this insect was only recently identified, it has likely been present
in soybean fields for at least the last 8 yr based on anecdotal reports. The soybean gall midge has historically
been observed late in the season on soybean plants that were believed to have been previously compromised
by a plant pathogen or mechanical damage with little to no concern for economic losses. In late June 2018, dead
and dying plants were found to be associated with the soybean gall midge across four midwestern states. The
distribution of plant injury in the field, larval feeding within the stem, and timing of infestation indicate that it is
likely an important pest of soybean. Yield losses in soybean gall midge infested fields can be up to 100% for the first
30 meters from the field edge, with losses of 17–31% further into the field. The rapid development of the soybean
gall midge as an important pest of soybean has left large gaps in the knowledge necessary to develop an integrated
pest management program.
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Field Injury Reports From Soybean Gall Midge
In late June 2018, entomologists in Iowa, Nebraska, and South
Dakota received reports of soybean fields with visible signs of
dead or dying plants found to be associated with an infestation
of cecidomyiid larvae at the base of the stem (Hodgson 2018,
McMechan et al. 2018a, Varenhorst 2018, Gagné et al. 2019). Field
surveys were initiated in these three states. In August, reports were
received from Rock County Minnesota of this insect and its damage
(Potter and Koch 2018). Soybean gall midge larvae were found in 63
counties across the four states (Fig. 1). In 2019, a significant effort
was made to determine the distribution of soybean gall midge with
an additional 32 counties identified as infested. That same year a
soybean field in northwest Missouri was reported as infested with
soybean gall midge. In 2020, 19 new counties were documented with
soybean gall midge larvae, with new counties reported in all five
existing states bringing the total to 114 counties. In Minnesota, a
cluster of counties in southeast and central part of the state differed
from typical gall midge infestations with larvae present on internal

portions of the soybean stem and pods that were primarily associated with white mold (Sclerotinia sclerotiorum (Lib.) de Bary) infected plants (Potter and Koch 2018). Taxonomic identification of
larvae and the capture of adults in 2019 lead to the identification of
Karshomyia caulicola (Koch et al. 2020), a species that is not of economic importance to soybean since it feeds on white mold mycelia.
Due to the widespread injury from soybean gall midge, efforts
were made to identify the species. On 5 August 2018, adult specimens (Fig. 2) were captured from field emergence cages and additional adults were obtained from larvae reared in a growth chamber
set at 16:8 (L:D) h cycle, 20–60% humidity, with 27 and 20°C, day
and nighttime temperatures, respectively (McMechan et al. 2018c).
Adults emerged within these cages 11–16 d after being placed in
the chamber. These adults, along with larvae were evaluated by two
leading taxonomic authorities on Cecidomyiidae. Morphological
and genetic comparisons with known species in the genus Resseliella
led to the conclusion this gall midge is a new species, Resseliella
maxima (Gagné et al. 2019). The common name, soybean gall midge,
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Fig. 1. County map of Nebraska, Iowa, South Dakota, Minnesota, and Missouri. Color of counties indicates the year it was confirmed as infested by soybean
gall midge.

diverse host range with many of the species living under bark, in
flower heads, or forming simple galls (Gagné 2017). Host plants
of 13 of 55 species are not known while the remaining species are
found on a broad range of plants, including 29 genera spanning
23 different plant families (Yukawa et al. 2009). This wide host
range only exists between different Resseliella species, as many species within the Resseliella are expected only to attack plants within
a plant family. In North America, 15 species within the genus
Resseliella have been reported, none of which occur on soybean
(Gagné 2017).

Historical Information on Soybean Gall Midge

Fig. 2. Adult female soybean gall midge (R. maxima) collected in August 2018
from the Eastern Nebraska Research and Extension Center near Mead, NE.

was officially approved by the Entomological Society of America in
2019. This was the first report of a species in the genus Resseliella
on soybean in North America (Gagné et al. 2019). Due to its widespread injury and its identification as a new species, there are major
knowledge gaps that must be bridged to develop soybean gall midge
integrated pest management tools and strategies.

The Genus Resseliella
The genus Resseliella encompasses 56 species worldwide (Gagné
et al. 2019). Gagné defines the genus Resseliella as having a very

Although soybean gall midge was recently identified and designated
as an important pest of soybean, it may have been in the North
Central region for some time. In northeast Nebraska, orange larvae
suspected to be soybean gall midge were found in isolated soybean
fields in 2011 (Hunt et al. 2011). These fields received hail damage
during the early half of the growing season, and it was hypothesized the female gall midges oviposited on the damaged plants, and
the larvae fed on the decaying tissue. Unfortunately, larval samples
were not collected from these fields to compare with samples collected in 2018. Similar reports of larvae on soybean occurred in late
August of 2015 in South Dakota that were associated with similar
weather events (e.g., hail, wind, and rain) (Varenhorst and Strunk
2015). A number of these infested plants were infected with diseases,
such as stem canker (Diaporthe spp.), charcoal rot (Macrophomina
phaseolina (Tassi) Goid), pod and stem blight (Diaporthe
phaseolorum (Lehman) Wehm.), Cercospora leaf blight (Cercospora
kikuchii Matsumoto and Tomoy), and brown spot (Septoria glycines
Hemmi) (Varenhorst and Strunk 2015). Initial observations in South
Dakota suggested the larvae were feeding on a fungus present under
the epidermis. Gall midges on soybeans were observed in 2016 and
2017 in east-central Nebraska, but reports were confined to mid- to
late-August on what appeared to be damaged or diseased plants.
These late-season infestations raised little concern over potential
yield losses. Since soybean gall midge was only identified in the fall
of 2019, we cannot be certain which species was the cause of injury
in previous years.
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A Change in Pest Status
In 2018, several observations were made during the growing season
that raised concerns regarding soybean gall midge status as a pest of
soybean. Unlike previous years, injured plants associated with the
soybean gall midge were observed in late June, almost two months
earlier than in previous years (McMechan et al. 2018b). Field surveys in Nebraska, Iowa, and South Dakota found soybean gall
midge infested soybean fields were often next to a field that had been
planted to soybean the previous year. In addition, plant death was
greatest near the field edge and diminished toward the field center
(Gagné et al. 2019) (Fig. 3). Surviving plant samples from field edges
with extensive injury also revealed large numbers of larvae in wilted
or still green plants (Fig. 4). Observations across multiple states from
2011 to 2017 indicate that soybean become susceptible to soybean
gall midge infestation at the V2 or V3 growth stage. These soybean
development stages seem to coincide with the occurrence of fissures
below the cotyledonary node (Fig. 5). Under greenhouse conditions,
adults have been observed via time-lapse under greenhouse conditions laying eggs in these small cracks or fissures. This egg-laying
behavior is not unique to soybean gall midge, as it has been observed
with raspberry cane midge (R. theobaldi) (Pitcher 1952). Dissections
of infested plants revealed larvae were feeding at the interface between dead and live plant tissue. Whether plant tissue death resulted
from larval feeding or the larvae fed on tissue necrotized by other
factors is unknown.
In October 2018, a field with visible signs of soybean gall midge
injury in Saunders County, Nebraska, was hand-harvested to evaluate
soybean yield components. Pods from a total of 3 linear meters of
row were collected at 0.3, 3, 6, 15.5, 30.5, 61, and 122 m from the
field edge. Only 56% of soybean plants across these sites within the
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field were standing at the time of harvest. Harvest resulted in no observable grain yield within the first 15 m from the field edge. Yield
losses of 92, 31, and 20% were estimated at 30.5, 61, and 122 m,
respectively, based on a historical yield average of 3,369 kg/hectare.
Farmers affected by the soybean gall midge in Nebraska reported an
average yield loss of 78% for the first 30.5 m from the field edge and
17% on the remainder of the field. It is unlikely that the losses in

Fig. 4. Soybean plant with outer tissue peeled back revealing larvae and a
close-up photo of the larval stage of soybean gall midge.

Fig. 3. Soybean field with extensive damage from soybean gall midge in
Saunders county Nebraska taken in August of 2018.

Fig. 5. Early vegetative stage soybean plant with fissure at base of stem prior
to infestation (A) and after infestation (B) with outer plant tissue peeled away
revealing larvae and injury.
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these fields are solely a result of soybean gall midge as field borders
can experience losses from other biotic and abiotic factors. Similar
observations on yield losses were collected from yield monitor data
in South Dakota. Field strips (365 × 18 m) taken from the field edge
yielded 1,186 kg/hectare compared to 3,774 kg/hectare on a field
strip at 73 m from the edge (i.e., near the center of the field).
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